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Fig. 3. Small nucleic acids and nucleotides do not leak out of a GV once microinjected into its water pool. A: GVs were formed in
water. After injection of tRNA (20 mg ml31), YO-PRO-1 was added to the external medium. (a, b) 60 min, (c) 80 min, (d) 105 min
after injection. (a) = DIC mode, (b^d) = £uorescence mode. Scale bar = 50 Wm. B: GVs were formed in water and £uorescein-12-UTP
(2.5 mM) was injected. (a) 20 min, (b) 95 min, (c) 115 min, (d) 140 min after injection. (a, b, d) = £uorescence mode, (c) = DIC mode.
Scale bar = 50 Wm.
Fig. 2. The nucleic acid dye YO-PRO-1 and FDP permeate across the GV bilayers, but not across the LUV membranes. A: The
vesicles were formed in water by the electroformation method, plasmid DNA (78 Wg ml31) was injected and the GV was allowed to
stand for 5^10 min. Then YO-PRO-1 was added externally to the vesicles at a ¢nal concentration of 1 WM. (a) Before DNA injection,
(b, c) 15 min, (d) 50 min after YO-PRO-1 addition. (a, c, d) = £uorescence mode, (b) = DIC mode. Scale bar = 50 Wm. B: Fluorescence
intensity of DNA/YO-PRO-1 with time. After injection of the plasmid DNA, YO-PRO-1 was added externally to the vesicles. (a, b)
35 min, (c) 53 min, (d) 63 min after YO-PRO-1 addition. (a) = DIC mode, (b^d) = £uorescence mode. Scale bar = 50 Wm. C: After in-
jection of a 50 mU ml31 APase solution (in 12.5 mM NaCl, 6.25 mM Tris^HCl, 1.25 mM MgCl2, 125 WM dithiothreitol), FDP was
added externally to the vesicles at a ¢nal concentration of 5 WM. (a) After injection of APase, (b) 20 min, (c) 27 min after the addi-
tion of FDP. (a) = DIC mode, (b, c) = £uorescence mode. Scale bar = 50 Wm. D: YO-PRO-1 is not permeable to LUV membranes.
YO-PRO-1 (¢nal concentration 1 WM) was added to puri¢ed LUVs containing encapsulated crude DNA and the £uorescence intensity
was recorded as a function of time. Two typical results are shown. After 2 h (squares) and 3 h (circles), respectively, Triton X-114
was added (¢nal concentration 2% w/v) and the total £uorescence of the solution was determined. E: FDP is not permeable to LUV
membranes. FDP (¢nal concentration 5 WM) was added to puri¢ed LUVs containing encapsulated APase and the £uorescence was re-
corded as a function of time (circles). The control experiment (squares) shows the £uorescence intensity without encapsulated APase.
After 1 h, the vesicles were destroyed with Triton X-114 (¢nal concentration 2% w/v) and the total £uorescence was measured.
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Fig. 4. DNase I and RNase A interact with the GV membrane and induce a decrease in the £uorescence of the nucleic acid/YO-
PRO-1 complex. A: After injection of the plasmid DNA (78 Wg ml31) and external addition of YO-PRO-1, DNase I was added exter-
nally to the vesicles (¢nal concentration 200 Wg ml31). (a, b) 16 min after DNA injection, (c) 1 min, (d) 14 min, (e) 41 min after
DNase I addition. (a) = DIC mode, (b^e) = £uorescence mode. Scale bar = 50 Wm. B: After injection of tRNA (20 mg ml31) and exter-
nal addition of YO-PRO-1, RNase A was added externally to the vesicles (¢nal concentration 70 Wg ml31). (a, b) 1 min, (c) 16 min,
(d) 33 min, (e) 79 min after RNase A addition. (a) = DIC mode, (b^e) = £uorescence mode. Scale bar = 50 Wm.
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Fig. 5. E¡ect of non-speci¢c enzymes on the entrapped nucleic acid. A: Proteinase K does not a¡ect the stability of the DNA/YO-
PRO-1 £uorescence intensity. After injection of DNA (78 Wg ml31) and external addition of YO-PRO-1, proteinase K was added ex-
ternally to the GVs. (a) 20 min after DNA injection, (b) 6 min after the ¢rst addition of proteinase K (¢nal concentration 160 Wg
ml31), (c) 59 min after the ¢rst addition, (d, e) 15 min after the second addition of proteinase K (¢nal concentration 320 Wg ml31),
(f) 51 min after the second addition. Total observation time: 2 h. (a^c, e, f) = £uorescence mode, (d) = DIC mode. Scale bar = 50 Wm.
B: DNase I does not a¡ect the stability of the tRNA/YO-PRO-1 complex. DNase I (¢nal concentration 200 Wg ml31) was added
externally to the vesicles containing injected tRNA. (a) Before DNase I addition, (b) 19 min, (c, d) 33 min, (e) 46 min after DNase I
addition. (a, b, d, e) = £uorescence mode, (c) = DIC mode. Scale bar = 50 Wm.
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Fig. 8. YO-PRO-1 permeates across GV bilayers that were transferred into a new medium. The vesicles were formed by electroforma-
tion in an aqueous solution containing tRNA (4 Wg ml31) and 5 mM sucrose. Then they were sucked into a large pipette and trans-
ferred into a medium containing 2.5 mM glucose and 5 WM YO-PRO-1. (a, b) 1 h after transferring the GVs into the medium con-
taining YO-PRO-1. (a) = DIC mode, (b) = £uorescence mode. Scale bar = 50 Wm.
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